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THE ETIOLOGY OF HYPERTENSION
I11'<fRODUCTION:
The f'irst known case of high bl'ood pressure, in all
probability, vas that of' Adam when he ate the apple with fear and
apprehension.

Down through the ages this malady has been carried

and now the greatest causes of' death are very closely linked with
a blood pressure increase.
High blood pressure or hypertension may be defined as
an abnormal force of the blood on the vascular system due to
changes in the relation of the circulation to the tissue:

A high-

er pressure than normal.
We, in the average American or European family, find
that cerebral accident, cardiac failure and renal pathology-, that
is, cardio-vascular-renal disease, has been cammon among our
ancestors.

Today the greatest single cause of death is cerebral

hemorrhage (150) and the basis of it is hypertension.

Further-

more, it has been stated that death from hypertension is greatly
increasing (74).

It is only right that our interest in this sub-

ject should be keen.
Unfortunately the field has proven too large to be
completely covered here, yet an attempt has been made to present
a well-based, modern, and fundamental conception of hypertension
and with sufficient critical analysis to mroid the "quick-sands".
One eminent author on this subject says, "there are few fields in
medicine in which ignorance is more profound" (17).
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HISTORICAL BACK-GROUND:
Down through the ages, man has fought his enemies and
attempted to prolong his

~~

life.

In the medical field, the

acute diseases have naturally been the most engrossing.

But when

some control of them was possible, the chronic disorders took the
attention of the scientific minds.
As early as 1476, Saliceto associated dropsy, scanty
urine and hardened kidneys and several other writers mentioned
similar findings, but it was not until 1827 that Richard Bright
presented the idea so that the medical world listened.

he grouped

coagulable urine and dropsy with kidney pathology and his findings
soon became

co~~on

knowledge. (102)

In 1836, he associated the

kidneys with arterial hypertension (94), for the existence of blood
pressure had been discovered in 1733 and the term "hypertensiontt
was originated in 1828 (SO).

Although no adequate method for the

determination of arterial pressure in man Was advanced for malW
years, animal experimentation and venesection proved that it could
be abnormally high.
'lIn 1856, Traube postulated that arterial pressure was
elevated in cases of disease of the kidneys to overcome mechanical
resistance against blood flow, thus ••• maintaining the efficiency of
the kidneys as excretory organs tl (121).

In 1868, Johnson published

results of pathological studies of the kidneys and again agreed
with Bright and 'rraube, as likewise did Gull and Sutton later (78).
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Meanwhile, von Basch announced a method of determining the blood pressure in man (57) and in 1896, Rive. Rocci introduced the first sphygomonanometer (166).

By 1901, the instrument

was perfected so accurate readings could be taken.

Thirty-five

years have told us what we know about blood pressure today.
That the cause of hypertension was due to kidney
changes was well accepted until 1896 when Allbutt in England said:
"Hyperpiesia is a malady in which at or towards
middle life, blood pressure rises excessivelYj
a malady having a course of its own, and deserving the name of a disease. Of hyperpiesia I have
never offered an explanation or nothing more than
a conjecture. I have been content to distinguish
it as a clinical series from recognized forms of
Bright IS disease. fI (47)
This was a terse statement for all the effects it had.

A multi-

tude of men have attempted to ascertain the causes of hypertension.
History ceased and investigative work began.
TYPES OF HYPERTENSION:
Starting from Allbuttfs statement on hyperpiesia,
hypertension has been found to be a symptom of certain disease
oonditions.
Glomerulonephritis has been very olosely assooiated
with hypertension since it was first known and has been proven
to arise from this type of kidney patholegy. (11), (22), (28), (31),

(36), (84), (104), (106), (130), (133), (156), (160), (168), (95).
These same writers find much hypertensien to'
en a renal basis entirely.

b~

unexplained theugh,
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Suprarenal tumors and other forms of chromaffin cell
tumors and tumors of the retroperitoneal nerve have been definitely associated with hypertension and in these rare cases may be the
causative agents.

The findinfl:s of suprarenal glandular disorders
I

are also present. (34), (98), (120).
In pregnancy, the toxemias of pregnancy will show as
a prominent symptom a hypertensive state (144), (130).
Periarteritis Nodosa has been recorded as being associated \'tith high blood pressure of an unexplained origin, but this is
a very rare disease entity.

(56) (161).

Some case of pyelonephrit;s are accompanied with hypertension (79), (22), (42).
Certain men report finding hypertension in polycystic
kidney (25), but it is the exception rather than the rule.
Lead poisoning has as one of its early signs, an increasing blood pressure level, yet only when other symptoms of a
definite poisoning are found (25), (79), (94),(142), (160).
Antimot\V" mercury and copper in toxic amounts will have a similar
finding (79).
Increased intracranial pressure has been shov/n experimentally by Starling to cause blood pressure rise (42) and occasionally in certain intracranial diseases this reaction may occur (11),
(23), (126).

Recently hypertenSion has been found to be a prominent
symptom of certain basophil adenomas of the

an~eriof

lobe of the
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pituitary, but the actual association of the two has only been in
the presence of other changes, namely, altered secondary sexual
characteristics, adiposity and osteoporofis (88), (40).
In arterio-venous aneurysm, blood pressure is increased,
supposedly to ll'I.aintain a sufficient tiss~le oxygenation (164), (75).
A moderate elevation of

bloo~

pressure has been found

in thyrotoxicosis, for caridac rate is increased and cardiac output
grea te r (79), (75), (22).
Uret.hral obstruction, clinically and experimentally,
will cause hypertension until relieved according to von l'lonakow.
(22), (23).
In coarctation of the aorta, a peculiar form of hypertension is pr"sent, fo, the area above the ster...osis, according to
blood supply I will have a veri high blood pressure level and belOW'
the narrowing the tension is norw.al.

Life is compatible without

any appreciable disturbance (26), (58), (131), (79).
Within the last few years, a tlHypertensive Diencephalic
Syndrome" has been described as being a distinct form of hypertensive disease.

It is an irritation of the vegetative centers in

the brain stem, that is, of the vasomotor centers (124), (31).
In certain fevers, especially typhoid, there is found
to be an inc"ease of blood level, but it becomes normal with the
abating of the fever. ('79)

Diabetes, chronic anemia, uterine

fibroids and aortic atherosclerosis may have a raised blood
pressure as a symptom (50).
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A large group of hypertensions still are not found
due to any of the above cond itions.

This constitutes the Primary

Pi"ype rte ns ions.
A classification of the hypertensions· then may be
given as: (22), (23), (25), (42), (50), (67), (75), (147).
Secondary Forms:
1.

Glomerulonephritis.

2.

Suprarenal and chrornaffin cells tUmors.

3.

Toxemia of pregnancy.

4.

Periarteritis Nodosa.

5.

Pyelonap~ritis.

6.

Polycystic kidney.

7.

Lead, antimorrJ, mercury or copper poisoning.

8.

Increased intracranial pressure.

9.

Pituitary basophil adenomas.

10.

Arterio-venous aneurysm.

11.

Thyrotoxicosis.

12.

Urethral obstruction.

13.

Coarctation of the aorta.

14.

nHypertensive Diencephalic Syndrome"

15.

Certain fevers, especially typhoid.

16.

Occasionally in diabetes, chronic anemia, uterine
fibroids, or aortic atherosclerosis.

Primary Forms:
1.

Primary, functional, or essential hypertension or
hype rpie s ia •
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It can be seen that blood pressure is merely a
symptom in the "Secont$ary Forms I! , but in cases with no demonstrable vascular disorder nor other pathology and in which the
high blood pressure is the outstanding symptom and feature, it
may be possible that it is an actual clinical entity.

Let us

consider this "Essential Hyparlensiontl •
ESSENTIAL HYPERrEnSION:
.
llIt is difficult to define such an entity. Generally,
it has been considered the increased blood pressure
for which there is no detectable cause. The early
hypertensive victim may be found to be, as far ~s
our present methods of imrestigation are ooncerned,
a perfectly normal person. l'iot only is it difficult
to define essential hypertension, but it is equally
diffioult to define normal blood pressure. There is
such a great variation in arterial tenSions, even in
identical age groups, that the best that can be obtained is an average figure for normal. The same
difficulty, of course" is encountered in setting up
normal weights, heights, and so forth ••• One is
L~pressed with the variability of normal limits set
by differcmt writers as he reviews the literature
on thi s very interesting subjeot. It is just this
actual laok of unanimity of opinion regarding normal
blood pressure, as well as hypertension, that
acoentuates the present concept of essential
hype rtens ionn • (147)
However" reference to the so-called hypertensive
statps, as used here, has been limited to the raising of both
the maximum pressure of the blood or the systolio and the
pressure at its lowest ebb between heart beats or the diastolic.
There has been no attempt to include conditions, such as aortic
valvular insufficiency, which give an elevation of only the
systolic.

In fact, the diastolic pressure is believed by certain

/

-
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menc;to be the most important fact in essential hypertension
because the arteries and the aortic valves must c.ontinuously
bear this burden and tlfrom whioh there is no esoape tl , while
systole lasts only a relatively short period of 'cime in each
cardiac cycle. (60), (114)
The average systolio
tra~

w~~oh

has been set as the arbi-

boundary-line between hypertension and nonnal in the majority

of cases is about one hundred and fifty millimeters of mercury, although some feel one hundred and forty millimeters is a good estimate (7), (129), but one used one hundred seventy-five (24) and
ano~~her even one hundred eighty systolic (4).

That such a condition as essential hypertension does
exist was not accepted earlier, for

ma.~

Continental investigators

felt that the kidneys were the primary oause of the pressure
changes and that only under nephritic oonditions could such an
abnormal state be present (42), (113).

Yet today, the1 same
I

men have published articles showing that there is a disease prooess known as essential hypertension, that is, an idiopathio or
unexplained type of high blood pressure (162).

A numerous group

further substantiate the fact that hypertension due to an unknown
cause is a present clinical entity.

(21), (28), (75), (84), (121),

(128/, (156). The future may prove that all high blood pressure
is a symptom or secondar-.f to a varie'ty of different patholop:ical
states, but at the present time, kna#ledge is too inadequate for
this to be mora than a supposition.
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NOR1~

BLOOD PRESSURE VARIANTS:
The body does not attempt to maintain blood pressure

at a constant level (79).

It serves as a stabili.zer of the oir-

oul~ting blood in the body under varying conditions (110).

In

the normal individual, increase in both the systolic and diastolic
are caused by emotion (14), such as paint excitement and fear
(160), (126).

Even cool weather has been found to raise the

blood pressure slightly (8).

Fatigue, as little as is present

after a day's work, they believe, will give an elevation (111).
Another report is the finding of an increased

~stolic

pressure on

weekends from. the excesses of ltrecreation" and a lowering during
the week when moderation and rest are more prominent in the lives
of city-dwsllers (33).

One group, when taking the blood pressures

in a routine physical examination of a large number of cases,
found that by repeating their check of the pressure, the percentage
with systolics over one hundred forty dropped from seventeen per
cent to nine and eight tenths per cent.

They attributed this to

eliminating nervousness and excitement. (179).
These variations are known as normal vasomotor and
psychic responses.

They are associated with the mobilization

of the body fo roes to 'meet emergenoies by giving; energy drive
and strength in a changing environment.
Men in the middle of life have a slightly higher
pressure than women and Caucasians are reported to always have
a higher pressure than the Occidentals.

With advanoing. years,

blood pressure will increase slightly, too. (53)
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Altitude has been claimed by some to give changes
in the blood pressure.

A Gennan physician say.s he is subject

to a higher blood pressure in high altitudes l as were several
of his patients l and that the inhalation of pure oxygen returned his pressure to normal (85).

A countryman of his also found

that in his cases of essential hypertension that the inhalation
of carbon dioxide caused a rise of blood pressure several times
greater than normal, while in the hypertension of nephritis,
normal responses were elicited (68).

Yet, the report of high

altitude lmvering blood pressure and low altitude raising it
has been made (83), (84).

On the llmole it is probable that,

as others have found experimentally, there is no change of

.,.-..
pressure by altitude (53).
These vasomotor and phYSiological responses of blood
pressure are found in

no~l

people, yet, in the discussion of

essential hypertension, there shall be association of these
factors.

"The vasomotor instability in health becomes much

more pronounced in hypertensionH (l~O).
"The above remarks on the physiological variations
in blood pressure rmy , perhaps, serve to indicate the
caution that is needed in the interpre"cation of a
blood-pressure reading. Normal blood pressure is
purely a relative concept. An arterial tension that
is Within normal limi"ss for' the individual under
certain circumstances may not be so under others;
a pressure that is di stinctly pathological at one
age or for a·particular person may be physiological
at another tL~e of life or for a different individual
•
The acutal estimation of the blood pressure is now,
as Gallavardin points out, probably not subject to
any greater error than the vast majority of clinical
procedures. aut in evaluating the significance of the
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"pressure found, one must not set up rigid standards
of normalcy which in reality are non-existent. The.
study of blood pressure is only one method of examination, and its results can be interpreted rationally
only in the light of the complete clinical picture.
There 8.re many instances in which one is unable to
decide whether or not the blood pressure of a given
individual is abnormally high for him; protracted
observation may be necessary to decide thi s point if
it can be settled at all. Lack of adequate caution
in interpreting blood pressures lying in the broad
border-land between the normal and the abnormal has
caused many a pe rson to undergo unnecessarily fears
and restrictions that the diagnosis thigh blood pressure'
too often brings in its ".m.kell • (53)

THE MECHANISM OF

ESSEl~IAL

HYPERTENSION:

Gallavardin made the statement that arterial blood
pressure is a force originated by c O1tractions of the heart,
mainta!-ned by the reaction of distension

0

f the arterial walls

and regulated by the peripheral resistance (60).
The actual mechanical factors which can give origin
to elevated arterial tension have been classed (60), (30), (79),
as being:
1.

The force of the heart beat.

2.

The blood volume.

3.

The blood viSCOSity.

4.

Peripheral resistance.

5.

The elasticity of the blood vessel wall.

Experuaentation has shown that the circulating blood
volume, the cardiac output per minute, the velocity of blood flow
and the mean velocity of the circulation to be normal in arterial
hypertenSion, but the averaF;EI resistance of the arteriolar system
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of the greater circulation was twice as great as nonnal.

They

concluded that an abnormally accentuated arteriolar resistance
and a high arterial and arteriolar pressure are present, but
that loss of elasticity of the great arteries, increased card lac
output, increased circulating blood volume or hypoventilation
and decreased blood content of the lungs are not responsible
factors in hypertension.
Other

exper~nentationwhich

has limited the mechani-

cal state to an increased peripheral resistance has been done also.
Hypertension is included in the findings of a research which was:
!lIn no disease studied could a pathognomic alteration in the
viscosity of the blood be demonstrated"
total velocity to be unaltered (19).

(13~.

Another found

The cardiac output did

not show significant differences in patients with abnormal blood
pressures from those with normal (29), (50).

Blood flow was

found to be the Same in both hypertensives and normal individuals
(131).

On the whole, increased peripheral resistance is wall

established to be the

inteTIllediate~ause

of essential hypertension.

However, increased peripheral resistance and changes
in the elastic properties of the central arteries was found. by
another (163), but no confirmation of the elastic properties is
found.

The possibility of loss of

elastici~J

in the large

arteries as a late change has been suggested though (30).
The pulse wave velocity is increased, but not the
total velocity of the blood (19), (62).

This does not comply
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wi th Marey sLaw:
"Whatever inc"eases or diminishes the resistance
offered to the blood in passing from the arteries
to the veins, will cause the velocity and the
arterial pressure to vary in an adverse sense
as regards one another. 11 (141)
ho explanation can be given for this apparent discrepency.
Other studies have led to the statement:
"the most important factor leading to cardiac hypertrophy ••• is not increased work of the muscle per se" -(51).
In 1925, a worker wro·te:
"Because of the great elasticity of the lungs, their
size must greatly vary the volume in their blood
vessels" (165).
.
This was applied to hypertension and there followed several
hypotheses that, even in the light of the above findings, cannot
be overlooked.

They apply as causative agents of hypertension,

hm/ever, and will be discussed under that caption.
Mechanically, then, in essential hypertension an
increased peripheral resistance is the only possibility from
which such a condition can arise.
the resistance is increased
certain areas (79).
larger arteries.

It is not definitely known if

~enerally

in the body or locally to

There may be a loss of elastiCity in the

Decree.sad lung activity as an established

mechanical factor is

gu~stionable.

AGE Dl" ESSENTIAL 1:i"YPERTENSION:

It is generally accepted th at in the senescent period
of life, arteriolar constriction will occur (160).

For this
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reason, age has been held to be more important than other faotors
in giving origin to hypertension (79).

Yet, beoause many live to

a far-advanoed age before developing abnormally high blood pressure, while a:cother will die at fifty-five of the same cause,
there does not seem to be the whole answer to the hypertension
question in the span of years one lives.
The analysis of the records of one group of investigators showed that past fifty years of age, sixteen per oent of
the pat ie:nts in general practice are hype rtension case s (24).
Other confirrfied this (22), but the statistics of another showed
approximately thirty per oent over the same age had hypertension
in his praotice (47).
,~'

Autopsy reoords have been investigated and the age
groups showing the greatest number of deaths computed.

'1'he

findings of the various groups of writers are:
Age GrouE.
51-60 years
61 .. 70

II

71-80

n

number of Cases
42'0

(22)
(47)

401

(24 )

60-68

ft

801

(129 )

50-59

II

96

(53 )

485

(154 )

Average age - 54.5 yrs.

The avernge of these figures is about 61-67 years,
this being about the age of the greatest number of deaths from
essential hypertension.

_ _ _ _ _ _ _ _ _,..-c-
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In three thousand, five hundred and ninty-eight
cases of college students, ten per cent had 5,Vstolics over one
hundred and forty millimeters of mercury and tViO and tw'entyfive one-hundredths per cent over one hundred and fifty millimeters (125).

In another college, of five thousand, one hundred

and tv/enty-tvto cases examined, about sixteen per cent had systolics
over one

hu:~~d

red and forty millimeters of mercury, but after ex-

citement and nervousneES had been ruled out, only ten per cent'
remained in the hypertensive group

(179).

In six thousand, four hundred cases, e. sudden rise
in blood pressure was noted in the number of cases over forty
years of age (8) and the same sudden jump in the munber of cases
after forty has been noted by others in clinical practice

(134).

In general" then, hypertensi on causes many more
deaths betvl'een sixty and seventy years of age than in any other,
age group, and from these above statements, the percentage of
men vii th systolic blood pressures over one hundred and forty
millimeters of mercury is not much lower in the twenty to thirty
yean sge group than in the sixty to seventy years group, but
it is asymptomatic and not consistently as high in the younger
class (125).
SEX IN 1<:8 SENTIAL HYPERfENS IOli[:

The accumulating of material as to the role of sex
in primary high blood

pres~ure

is most confusing, except

is conceded to be more fatal in man.

tr~t

it

From the findings establish-

ed by necropsies, there has been one who reports a higher death
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.r-.
rate in the females than in the males (96), but others report:
Fifteen and six tenths per cent (47), three and two tenths (4?),
and one and four tenths per cent gr'ater frequency in males.

As

high a report as five times as fatal a course in males has been
made (128).
Clinically, the statistical evidence is much more
varied.

One author believes there V'nll be three men to show

clinical signs of essential hypertension to one V'fanan (13S) and
another states that women are less apt to have arterial tension
than men (16).
t~An

males.

All othe rs showed women more frequently affected

In a large Eastern hospital, fewales were found to

show high blood pressure more tt~n men (134).

Another reports

twenty-two per cent more Y~men tran men (154), while several found
twice the number of women as compared to men (103), (25).

At

puberty, women show a drop of bloed pressure as ccmpared to that
found in the average man and it remains lower until forty years
of age when Women begin to show a high average systolic than men
(7) and other statisticians found the sarne comparison but not
until after fifty yo ars of age did the female average surpass
the male (24).

Finally, Cabot has reported finding fourteen men

with hypertension to five women (103).
In investigations vlith careful analysis of the existent
conditions, sexually abnormal Women were found in the greater proportion of female hypertensions, averaging as high as ninety per

.,.-..

cent (9), (127).

'.Chis is discussed under the role of the endocrines

as causative agents of essential hypertension.
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One summation is:

t~Vomen

may outlive life expectancy.

Men never doH. (24)
Sex factors in essential hypertension show that there
is a greater mortal ity in men of a small to moderate degree.

On

the other hand, women are clinically more susceptible, expecially
at the age of involution (103), (36).
HEREDITY IN ESSENTIAL IJYPERTEJI,1SION:

That heredity is a most important factor has bean
nearly unanimously aecepted by all men studying hypertension and
of t} ase who call it not a hereditary factor say it is due to
errvironmenb on a weakened tissue defect (46), (107).
First, it has been generally known for years that
I1

s trokes" have been cowponly found in certain families am fre-

quently at about the same age for different generations (53).
Secondly, maPlf have found it very prominent in their
series of cases.

Reports from thirty-three per cent (24), (25),

(47) to fity per cent (41), (83), sixty-six per cent (36), (119),
seventy-seven (5) to as high as ninety-eight per cent (57) give
positive family histories.
From the careful analysis made by groups doing worle
in this phase of high blood pressure (15), (16), (119), stimulation
has been given to d ete:rmine if essential hypertension is a dominant
characteristic and, although it has not been conclusively proven
yet, that is the general opinion they have advanced (5), (66).
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At present, heredity is the only universally accepted
etiological factor in primary hypertenSion (9), (36), (67), (73),

(79), (158), (162).
RACE IN li3SEN'rIAL HYPERTENSION:
Among the Caucasian race, blood pressure is normally
higp.er than in the more sedative races, as has previously been
stated.

In the African Native, a high blood pressure is very, rare

and hypertension is not known at all (45).

In the Greenland Eskimo

there is a very small per cent of hypertension (149) and, likewise,
the Orientals are as free as the native African from blood preSsure
elevations (23), (47), (53), (142).

~exicans have been reported

to seldom have hypertension either (8).

Nevertheless, Negroes

and Orientals living in the United States are found to be 90S subject to this condition as the other races in America (33), (47),

(142), (154)

and

the Egyptians in their own country are in no way

more fortup~te than Europeans or Americans (73).

The Jews have

been stated to be the most susceptible to hypertension (53).
In general, the only races in which essential hypertension is prevalent are those in the

F~ericas,

the Europeans and

the Egyptians.
OCCUFATIOl'1 AS A FAC'l'OR IN ESSE}lTIAL HYPEETElli3IOIil:
Absolutely no relation betvleen blood pressure elevation
and the type of work and acti-v ity a person does has been found (23),
(73), (142), (154), although there has been reported to be a higher
percent in the medical profession (53).

(
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DIET .A.lID ESSE:NTIAL HYPERTENSION:

In the early twentieth century, German and Frenoh
physicians emphasized the relation of nephritis to the ingestion
of proteins and salt (3), (53) and many have subsequently applied
thi s to hypertension.
A ,'c:roup of workers suggest:
"Diets containing an excessive acid or
alkaline ash, necessitating the excretion
of excessively acid or alkaline urines might,
in themselves, over long periods of time, be
responsible for degenerative blood vessel and
kidney changes. 1t (116).
Practically the same group of experimenters found that acid-base
disturbance does not p mduee aterioselerosis later, but that excess
proteins in the diet of rabbits will give increased blood pressure
and arteriosolerosis without en increase of cholesterol in the
diet (117).
'rhe results of another series of experiments, though,
found:
ype rtension is not caused in rabbits by renal
in,suffic iency pe r se; nor by a high prote in
diet even in the presence of a low renal
function; nor by prolonged retention of
creatinin and urea in the blood ••• The high
protein diet given here results in a marked
atherosolerosis of the aorta which does not
extend to the small arteries ll • (10)

lIil

If the normal diet itself is defioient as has been
claimed (11,6), how could it be of primary importanc here more than
in the innumerable othe:r

diseases also claimed to arise from a

frOOl a deficient normal diet?

(126)
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Other experimenters (158) and clinicians (3), (100),
(158) agree that protein does not give origin to an elevation of
blood pressure.

':Chere has been reported to be no excess of hyper-

tension in the Greenlarrl Eskimo who lives on a very high protein
diet, while the Labrador Eskimo, on a more varied and general diet,
is very susceptible to the vascular and renal diseases (149).
'rhe only relation of protein to hypertension was expressed by others as being due to the overeating which would lead
to obesity and a high blood pressure as a result fron, it.

As the

plasma protein is low (82), it is most questionable as a faotor
in causing blood pressure changes.
Cholesterol has been shmvn to be of import in
arteriosolerosis am a sm.a.l1 number feel the sclerosis 'V'lill
cause hypertension (11), (145).

Others hRve associated cholesterol

directly with hypertension (22), (117), (lOS), but as a dietary
disturbance, hypercholesteremia may lead to arteriosclerosis and
give rise to secondary hypertension, but nO't to the primary disorder (61), (79), (126), (157), (160).
This has led, since the finding of a definite
arteriosclerosis and arteriolosclerosis is common in essential
hypertension, to the belief that arteriosclerosis is a result
of the blood pressure elevation (22), (23), (104), (106), (108),
(158).

Still others see no association at all bemveen arterio-

sclerosis and hypertension (54), and as proof, there has been
shown the absence of solerosis in coarctation of the aorta (26), (58).
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Calcium and phosphorus have been thought to be so
13.1 tered that they could give rise to blood pressure elevation,

particularly because of pregnancy, when calcium metabolism is
so important, and the secondary hypertension in the toxemias of
pregnancy.

No experimental nor clinical confirrnation could be

found however.

(6),

(79), (144), (157), (160)

Salt has been found experimentally and clinically
to give a definite blood pressure rise in the hands of one investigator (3), (4), yet the evidence of others was directly
opposed to these findings:
tl.Lhere is no definite eVidence in the literature
that sodium chloride raises blood pressure.
The level of the blood chlorides bears no relation to blood pressure ••• In a series of
experimental observations, the injection of
ten grams of selt failed to raise the blood
pressure in cases of hypertensionu (110)
ItSalt in blood, i. e., plasma chloride, was
normal in hypertension or above normal, but
no relation to blood pressure by variations
was found ft (118)
To this last statement, others agree (83),

(142), (168).

'rhus, the existeme of salt is, at least, not a very important
etiological factor in hypertension.
Alkalosis has been described as existing in hypertension and renal diseases 1:'1i th raising of the pH and the concent ration of bicarbonate and lowering of the blood chlorides
(155), but the above results on the halot\en in the blood Y'aise

some doubt as to the importance of alkalosis.
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The relation of diet in essential hypertension
cannot, in the light of all findings, be experessed as being
a very important (or clear) matter.
OBESITY AND ESSE};'TIAL HYPERTENSION:
ItThe maj ority of fat women who seek medical attention have hypertension" (148) is the observation made by a
practicing physician who observed a group of obese women for
one year.

The statistical bulletin of a large insurance company

reported that in sixteen thousand, six hundred and sixty-two
examination:

uRate of high blood pressure per age group only

showed significant increase in overweight groups" (100).

Some

clinicians agree (8), (44), (108), others, however, by analYSis
of their records do not find that obesity in itself will lead
to hypertension (71), (73), (79), (125), (168).

It has been

stated that obesity may accentuate a pre-existing hypertensive
state (97).

The advancing that obesity is inherited (30) or

that ninety per cent of obesity is endocrine in origin (99)
places this problem in a class of other etiological factors.
Probably, excess fat forces the heart to do more
work and by lowering the number of capillaries and arterioles,
this load is somewhat relieved (99), (160), but at any rate,
the relation does not seem to be a direct association.
nIt appears evident that obesity in i tself do~s not
cause hypertension, for extremely obese indivduals
may have low blood pressure, even though there is
no evidence of caridac weakness. Obesity, like
hypertension, is often an inherited characteristic,

1'''-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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and it seems probable that the same constitutional
type is predisposed to both obesity and hypertension.
Likewise, overeating tends to increase both weight
and, apparently, blood pressure. The fact that
reduction in weight in obese ind ividuals may be
accompanied Qy a reduction in blood pressure-:
though thi s is far from always the case--is not an
indication that obesity causes hypertension, for
dietary restriction may have a similar effect on
the blood pressure of thin persons. 11 (53)
C01'J8TITUTIONAL FACTORS

nr

ESSEIIT'IAL HYPERTENSION:

The establisl'>..menb of definite conclusions is most
difficult in this field, but still, although facts are confusing
and multiform, there is sane enlightening to medical problems to
be found in this consideration.
The physical type of iOO ividuals are:

'fhe asthenic,

the pyknic, the athletic, the dysplastic, and the non-differentiated.

In a large series of cases, the greatest number of hyper-

tensives were in the asthenic and athletic types.

'rhe asthenic

has been found by another clinician to be most susceptible

(126),

while in the examination of one thousand children between the
ages of one and seventeen, the pyknic type was more prevalant
and showed greater tendency to hypertension (87), and other have
fOU1~ the same in the adult (53).

Another found tallness in

the women was characteristic (126).

This has led to the conclusion

of some that no correlation exists (8), (18).
The description of four types of individuals seen in
general practice with hypertenSion has been given as:

The obese

at the menopause, the thin or fat patient of aboutt;he same age

with nervous troublas J the business man with tension, and the
youthful ind ividual with a rapidly fatal course.

The final

decision J however, is that one should include the general person

(91) •
Contradictions are too frequent andnumerous J one
even finding in texts on this subject J contrary reports on
different pages of observations (18), so that no conclusions
oan be advanced yet (8)J (73).
'];he relation of tissue tonus to the hypertensive
has been quite well accepted among those working in this field.
In one hun::lred and forty-aight oases, a research expert found
that persons with herniae or a low tissue tonus are much less
susceptible to hypertensi0l.1 than those with a hyper-tissue-tonus
(18).

~

The same writer at another time says:
nIiOW'ever, with the idea of a constitutionally increased neuro-musoular tonus of the
arterial system as the starting point in
the study of essential hypertenSion, other
more immediate questions must be taken into
account" (11).

Others find constitutional hypertonicity of the autonomio J
neurovascular control strikingl;{important (25)~ and there are
other men who agree that a raised tissue tonus is present (55),
(147).

Conversely, another finds hernia frequently in hyper-

tension (87) and the report has been made that in chronic diseases
there is a lower tissue tonus (63).
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Constitutional susceptibility (127) and an inferior'
vascular ~stem (18)~ (23)~ (36), (130), (162) have been stated
to give origin to hypertension.

"Constitutional hypertensionil

has even been suggested as one type of essential hypertension (36).
Environment has been summarily considered as:
nIt is believed that the germ plasm may contain determiners of abnormal traits as well as normal tr'aits I
and if the environ~ental factorS are suitable for
development of the abnormal traits, disease may resuItt! (143);
tllf emotional insults continue olTer prolonged periods,
the functional reactions become more or less fixed •••
The problem rama:ins of tracing the environ.mental influence that hri8 created this lTast and increasing
race of hypertensionll (108).
.,.,-.,.

The problem still does remain •
The mental trend in the patient with hypertension
rer~rked

has been

on

manw

has been mentioned (16).

times.

'1'he hypertensive personality

rrhe extreme conception is that there

is almost a psychoneurosis present in many cases (66) and the
description that has given of persons with arterial hypertenSion
as being:
"Psychica.lly they are the antithesis of the child.
They do not play. 'they have no illusions. Th6\J
are terse" are irritable and have single track
minds. While their mental horizon is narroW',
within this range they are terribly tense and
pursue their aims with a grim desperationn (108).
tI'f hey are also the weak am unsuccessful men for

whom the continued failure in the stru~gle for existence constitutes the life-long mental strain
characterizing the victims of this disease" (126).

1,____________________________

...

~
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The Orientals (53) and the African .l.'iegro (45) are cOH1paratively
free of the mental tension so marked in the races in which
hypertension is so oommon.

Hypertension is not a new insult to

the organism, but is simply an exaggeration of a normal phenomona •••
it is a by-product of the nprogress of modern oivilizationn (108).
Opposed to these findings are the reports of men who
have found.many of their patients with sedentar,r lives

(158), (16)

and in one well"'"'W'ritten composium., the Egyptians were found to
have high blood pressure regardless of the mode of living or environmental assoc.iations (70).
In the nmin, the psyohic factors are of some importance
is aooepted by a great number of, investigators of hypertension (23),
(68),

(126),

even to the point that response to treatment may be

entirely on a psyohic basis (64).
is not known

If seoondar,r or prima~, it

(160).

Sinoe postmortem studies have proven disappointing,
many feel that in the physiological fields, the answer to hypertension will be found

(66).

One writer even states:

"The Contin-

ental Sohool ••• taught, and still teaohes, that morbid anatomy oomes
first and abnonnal function follows tl , so one must not be misled by
pathology, for in essential hypertension, pathologioal findings

may be seconda~ (108).
Though !lv/sar and tearll may be a very important factor

(142),

it is not possible, as was statp,d before (53), to be too
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definite in statements on hypertension for it varies for the
individual.

If the psychic factor is

prima~

in some cases,

it may not be in oth9rs.
MINOR EITOLOGICAL FACTORS

m

ESSENTIAL HYPERT:2NSION:

Persons with primary blood pressure elevation have
been ascribed to be in tVlfO of the four blood groups and also to
be predominantly left-handed, but such findings are entirely unconfirmed and have had no further report than their first observation (53).
CAUS,ATIVE AGEN'l'S OF ESSEl\ITIAL HYPERTENSION:

One must uroll up his sleeves n , so to speak, when
an attempt is made to review the literature on agents giving
rise to increased peripheral vascular constriction and essential
hypertension (115), (131).

liThe current view regards essential

hypertension as the primary phenomena and cardio-vascular-renal
changes secondarytl (108).
(78).

Others are in agreement to t~llis (28),

What causes this peripheral change'?
Factors that may cause peripheral constriction are:

1. Ventral nervous system changes.
2. Peripheral vascular changes, neurogenic or muscular.
3. Inherited q mlities.
Essential hypertension has been clinically divided
into benign and malignant type.

Benign is the more chronic form

and associated with less severe symptoms, while in the malignant
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type, which is aoute fulminating hypertension, the renal
pathology is me"st marked (37), (75).

Vihether these are distinotly

different conditions (31), (60), (75) or only varying degrees of
the sarna pathological process (47), (112) is undecided.

'rhere

has been a simile sUf':gested from pathological studies that hypertrophic or benign hypertension is one form and degenerative or
malignant is the other (21), (147).

The suggestion is made that

the renal pathology gives rise to the hypertension, but the
pathology is probably a spasticity of the arterioles (23), (94).
I.

THE KIDNEYS

The very earliest association of hypertension has
been with the kidneys (79), (90), as has been previously pointed
out.

Furthermore, the greatest 8mount of pathology has been

located within these organs (53).
Bright, Traube, Cohenheim (12), ~23), (94), (121),
and Gull and Sutton (78) explained that the kidney pathology gives
rise to a compensatory increase of the blood pressure to maintain
function of these vitally important excretory organs.
The vascular bed of the kidneys is very extensive
peculiar unto itself, inasmuch as there is necessity for the
filtration of one thousand to fiteen hundred liters of fluid per
day through the glomeruli (79).
'Ihe close association of glomerulonephritis to hypertenSion, as was declared earlier, makes the kidneys partioularly

28
suspicous.

The pathology in glomerulonephritis is a swelling

of the endothelim with narrowing and occulusion of the capillaries.
Furthermore, in nephrosis, which is a cause of secondary hypertension, an occlusion of the circulation probably exists (23), (79).
~ince two-thirds of the kidney must be damaged before renal in-

sufficiency will be apparent (168), then an occult and latent
vascular disorder in the

kidn~

may exist and give rise to hyper-

tension long before it is suspected.
However, evidence has accumulated to indicate that the
kidneys do not answer all the findin'"s in essential hypertension.
A researqh experimenter concluded:
"Hypertension of various degrees is encountered in all
animals with severe renal insufficiency. An estimation
of the degree of renal damage cannot serve as a ~uide
for the prediction of blood pressure tl (32).
It is t"1.le, though, that constriction of the renal
arteries and blf application of roentgen rays to transplanted
kidneys, artifice.l hypertension will l)e produced in experimental
anL~als and extensive renal damage found at death (122).

Hm'1ever, in the contrary
to be only an edema and

tempora~J

similar roentgen ray technic (22).
narrowing of the left

rel~.l

elevation only (23).

HO

v~ew,

there has been found

hypertension by others USing a
Urethral obstruction and

vein gave a temporary blood pressure

more positive results have been reported

from partial or total nephrectomies llO), (22), (23); or by constriction (35) or occlusion (86) of the renal vessels; or even
by renal denervations (35), (121).
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Volhard separates hypertension into pale and red.
pale being due to arterial constriotion and is renal in origin,
red being extrarenal and heredity, age and constitution playing
the big part (162).
nt'ive years or more of hypertension is typical of
essential hypertension and not of nephriti 8",
says another (156).
In essential hypertension, blood and urinary findings
are negative to minimal until the late stages, has been found by
some clinicians (75), (79).

There has been experimental work

which found that kidney'damage was not apparent and probably not
present.

No correlation between renal damage and the age of the

patient, symptoms, or duration of the disease has been found by
another (49).

"Renal changes are lacking in about ten per cent

of autopsies on hype rtension lt (11), (23).
The relation of renal ehanges giving rise to a
sympathetic or hormonal or pressor substance retention that
results in a general vascular constriction has been
(160) •

-r he

su~gested

capillaries are not known to constrict to such a

degree that hypertension will result, but the inference is made
that in shock a capillary dilitation oc.curs so tl:ere may be an
opposite condition here (23).

POSSibly, like hypertrophy of the

heart in cardiac compensation. the capillaries have a compensatory re-enforcement and hypertrophy (50).
In arteriosclerosis, a hypertrophy of the muscle
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in the media and some in the intima. with an elastic tissue
hypertrophy in the intima "nd adventitia is reported

(102).

Arteriolar changes in hypertension has been described for
marry years and the media seemS to sh
there being a muscular hypertrophy

(fJI

the greatest change,

(75). Elastic tissue changes

and intimal variations are apparently without established

(1), (75), (78), (90), (102), (105), (112). In the

opinions

advanced and malignant type of cases, there has been the
observation made in recent years, tbAt skeletal muscle and
generalized arteriolar changes are prominent

(78), (1), (75),

(90), (112). It has been reported that different arteries in the
same tissue and varying segment s of it are involved in varying
degrees

(105). By careful measurement of the lumina of arteries

of nornlal tissue and that of hypertensives, the arterial lumen
was found to be decreased in hypertension and in direct relation
to the severi'ty of the type of hypertension during life

(75).

Yet, if essential hypertension is entirely due to
arteriolar disease cannot be kno'!{n before further investigation
has

sh~(n

more than has been discovered at the present.

There has

been found to be no elevation of blood oressure in dogs from the
ligation of the main arteries (163).
The inability to correlate the

de~ree

of renal damage

with other findin's, as. extensive lesions elsewhere, has caused
the feeling that renal pathology is not the entire answer (79).
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It has been

stat~d

that cardiovascular and renal changes are

in no sense specifie and are only secondary results (43).

The

kidney and the arteries in essential hypertension have not been
ruled out nor have they been proved to be the causative agent,
as yet.
II.

THE SYMPATHETIC NERVOUS SYSTEM

Vasomotor instability has been shown earlier to be
present in normal individuals and that an increased normal
response is present in essential hypertension (33), (Ill).
The sympathetic nerves have been associated physiologically with vasoconstriction and their peripheral stimulation by
various methods will give a blood pressure rise

(22). The peri-

pheral resistance is chiefly regulated by the vasomotor centers
acting through the vasomotor nerves. (115)
Since the hering-Brewer reflex has been found to
control blood pressure by a drepressing effect, there has been
associated a loss of it in hypertension.

Recently, there was

announced the finding that endovascular pressure :oensitizes
reflexly certain vascular areas, namely the celiac and superior
mesenteric arteries and maybe the thoracic and peripheral arteries,
giving blood pressure changes.

Total sympathectomy in the dog

gave cessation of this reflex blood pres2ure control.

(65)

l"evertheless, exp·."rimental destruction of the aortic and sinus
nerves produces a permanent blood pressure elevation and this
is the only experDnent that does this, another group believes
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'rhey found the sinus mechanism nonnal in hypertension cases (43)

A hyperirritability of the vasomotor nerves (57)
(68) or a vasomotor instability (12) have been accepted as being
most important by Some men.

Others by association of menopausal

findings believe that therS' is a close relation to the vegatati,re
nervous system (~) arn another by comparison of lowered sexual
activity sometimes found, familial incidence, metabolic disturb-·
ance and neurasthenia, concludeu that an alteration of the vasomotor activity was present (81).
The different types of individuals have been divided
into the normal, those excessively stimulated by the sympathetics
or the sympathicotonics and those which :respond excessively to the
parasympathetics or the vagotonics.

The vagotonics are the hyper-

tensives, Who instee.d of getting a blood pressure rise from epinephrin,. shOW a fall (30), (68), (84), (166).

However, others .who

have conducted research on this relationship of abnormal vasomotor
responses to blood pressure find no demonstrable changes in the
8.utonomic nervous system of the Donnal and the hypertensive individuals and !tin general it may be said that ••• the sympathetic nervous
system is of little importance in the pathogenosis of hypertenSion
and one must look elsewhere for an explanation of the etiologytl (160).
IICannon recently has shown that the syrnpathetics
are relatively unimportant in cardiovascular,
gastro-intestinal or secretory functions in cats lt
and the inference is made that the sympathetics are not too import-

ant in hypertenSion (79).
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If emotion and pain will give an acute hypertension
which is soon stablized, the sympathetics probably would compensate
for a more chronic condition (22).
The immersion of the hand in cold water has been
found to raise blood pressure and maintain it much higher in the
hypertensives than in the normal person but block anethesia to
the arm will

sto~

such a reaction, while cervicothoracic or lumbar

ganglionectomy will not (68).

The same findings plus the absence

of response during anesthesia led to the conclusion that an intrinsic spasm is the cause of the vascular hypertoms (131).
Symptomatic relief but no permanent lowering of the
blood pressure has been reported from the various neurological
operations for hypertension, as in splanchnic resections (38),
spiPAl divisions and ganglionectomy (38), (123), (124), (136),
renal denervations (114), (122) or renal sympathectomies in experimental animals (101).
That the relation of the sympathetic nervous system
to essential hypertenSion is not known must be concluded (126).
III.

PRESSOR SUBSTA:NCES:

In 1890, Sir William Broadbent said the cause of
hyperpiesia \lean scarcely be other than some substance in the
blood which acts directly upon the capillary wall ll (94).
A pressor substance is some activator in the blood

which will give rise to an intrinsic vascular muscle spasm.
has been accepted to be the prirrary cause of

e~sential

'fhis

hypertenSion
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by many researchers (19), (54), (79), (93), (95), (141), (142),
(153), and others.
An American says:
tlThere are suggestions that intoxioations resulting
from abnormal metabolism may have a similar effect.
fhese intoxications produce early only functional
disorders chiefly referable to the nervous system.
When persistent, th~ induce organic cr~nges affecting the blood vessels and kidneys ••• Hypertension
as a purely mechanical factor is not adequate to
produce arteriosclerosis. It is only operative
when accompanied by a nutritional disorder" (54).
Epinephrinwas the first pressor substance suspected,
but then it was more or less disproved, as will be taken up under
the following caption.
Sir Hu,'Uphrey Rolleston states:
"Chronic inefficiency of the liver to deal with
the metabolism of proteins has naturally been
assumed to be a cause of high blood pressure"
(142) •
Hepatic disorders with decreased detoxifying
action of proteins have been discussed (54), (15S) and by usinG
detoxifying tests on the liver in essential hypertension, hepatic
impairment was found by one group (15S), but others have found no
liver impairment and concluded that, if a pressor substance is
present, it must be retained because of renal damage (79), (160).
The proteins themselves have been found to play a
questionable role in hypertension, but the protein cleavage
produots have been strongly suspected and were extensively investigated.
The protein oleavage products that have been ruled
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out by the trial and error methods are:

Indol and tyrosin (167)

and those present in an extraet of whole blood (43).

There has

been one substance, however, that an experimenter has found will
give a hypertension in animals that is comparable to essential
hypertension.

It is guanidin (92), (93), (94).

The findin~s

were that sixty per oent of essential hypertension patients and
one hUlldred per cent of chronic nephritics shmV' an increase of
guanid in base s in the urine (94).
1l00r observations indicate that any great excess
of guanidin is destroyed, although a part of this excess
may be-retained, probably fixed by the neuromuscular
apparatus of the smaller blood vessels with the
production of an arterial hypertension!! (92),
but whether it is a retention product of renal insufficiency or
the actual oausative agent, could not be stated (94).
group gives these

findin~s

Another

some confirmation, but beoause some

cases of essential hypertension do not shoW guanidin bases in
the urine and because changes in severity of the disease are not
accompanied by changes in these excretory product'S, they are still
a little dubious (70).

Others criticlse the experiment because of

the large amounts of the substance that must be given and find
the chemical methods used for its deter.mination are questionable
(160) and because the excretory products in essential hypertension
are too varia.ble (43).
Attempts to find a blood pressor substance have been,
for the most pa.rt, futile (2), (39), (43), (168).
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Urinary vasoconstricting substances have been
found to be as potent in nonnal urines as in those of hypertension patients (160).

Salt solution and sugar solution will

give as prominent a blood pressure elevation in rabbits as any
other chemical product (12).
A pressor substance in the blood gives only a
temporary hypertension, for it causes an i11nnediate equilibratory
response (61).
The essential hypertension must be accompanied
by a nutritional disorder (54) or that it is a metabolic dis-

turbance (73) was advanced, but the statament is all that was
given.
l~O

pressor substances are known that will cause

essential hypertension.
IV.

ENDOCRI1iES A.t'lD ALLERGY

Epinephrin, described in the last of the nineteenth
century, was shortly afterwards suggested to be the substance
Which is the causative agent of essential hypertension (166).
At the present, paroxysmal hypertension is known to arise from
suprarenal tumors (34), yet all chemical and physiological tests
are not accurate enough to detect epinephrin in the blood of
hypertensives, but because it cannot be detenninad even in normal
blood, the exclusion of it should not be final (20).

All others

who have investigated this field find no association at all and
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feel it should be discarded (53), (61), (166).
The administration of one cubic centimeter of
adrenalin has been stated to relieve both asthma. and high
blood pressure (84).

This opposes any belief that the hormone

may playa role in hypertans ion, but indicates that alla'rgy may
be assooiated with primary blood pressure elevation.

Because the

angiospasm may be like that believed to be in anaphylaxis, heredity
is prominent in both, and beoause a disturbance of the vegetative
nervous system may be present in both allergy and hypertension,
the ~10 have been said to have co~mon cause (83), (84), (152).
Fifty per cent of hypertension patients ~Ave been reported to
to have allergic manifestations (83).

'rhe comparison is not

without merit, but further collaboration is necessary.
The statement that sexually abnormal ",'omen are
more prone to hypertenSion haS been made (9), (127) and the
association of it with the involution period (50), (53), (78),
(81), (113), (134) points to the gonads.

The absence of axillary

hair in most women and some men with hypertension has been reported (83), (84).

Some h8~e found hypertension in artificial

menopause (22), but others have not (30).

It has been stated

that a short menstrual history gives greater possibility of
hypertension (84).

However, the ovarian hormone is definitely

known to lower blood pressure (11), (53) and if the onset is when
the hormones from the sexual glands decrease (9), (166), then the
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opposing gland must give origin to the cause, that is, the
pituitary.
In certain anterior pituitar,y adenomas with
characteristic secondary body changes, secondary hypertension is
found (88).
tr~t

It has been claimed by a vlell-knOV'tn endocrinologist

an increase of basophil cells in the posterior lobe of the

neurohypophysis may be the oause of essential hypertension (40).
Other clinical observers agree (18), (20)t (72) that such an oril;in
is possible, but the actual significance of the posterior
pressor substance is unknown that the present (43).

pituitar~

'fhe report has

been made that in some cases of very high blood pressure, no increase in basophilic cells is present and in very young, nonnal
individuals an increase is prominent (20).
pituitary is r~t the cause (138), (160).

Others agree that the

The question can only be

settled by more knowledge.
Parathyroid has been found to play no part in the
causa of idiopathic

hypertension (61), (94), (144).

A p:,eneral endocrine disturbance has been held to
be present in Essential Hypertension (79), but others disagree
(15), (53), (139).
V.

CENTRAL NERVOUS SYSTEM

If the periphe ml nervous system and pressor substances cannot be found to be the cause of Essential Hypertension,
then, it has been reasoned, the central nervous system must be
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the origin.
Since Cushing's (22) and Starling's (30) "'Iork on
increased intracranial presure have shown that it causes hypertension in experimental
brain

cl~nges

an~~ls,

there has been suggested that

may cause this disease.

Certain oonditions of the

enoephalon will can se secondary hypertension, but not e.ll Essential
Hypertension can be included in this class (31).
A slaw blood flow through the brain with a subsequent vasoconstriction elsewhere has been described by some", but
work has sho. .m slower even yet in other disease without hypertension

(160).
Medullar,v sclerQsis was found at autopsy in a high
per cent of cases by several men (27), but others claim this is
a late change and have disoredited these findings (22), (30), (57).
Meduallary disorders with a resulting spasm of the
arteriocapillary bed is the "most universally aceepted theory as
to the produotion of hypertension" has been claimed by one author
(83) and recently, by the action of epinephrin, the locatio~ of
the vasoconstriction as arising centrally and not locally has
been advanced (52).

This is the lates~ trend in Essential hyper-

tension, but no significance can be attached until further work
is done.
VI.

RESPIRATION AlID THE LUNGS

Starling, by experimentation, showed inspiration
gave a more rapid return of the blood to the left side of the

r-'
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of the heart.

Hyperventilation the n would give

flow into the lungs and, secondarily,
results.

Ii

Ii

better blood

prolonged hypotension

With these facts, and of the opinion that most hyper-

tensives are of the pyknic type with a high diaphragm and small
lungs, a physician has claimed Essential Hypertension is solved.
Since, what occurs is a large volume of blood is stagnant in the
arteries which causes compensatory constriotion and later hyperplasia and arteriolosclerosis, by increasing the blood flow in
the lungs, better tissue metabolism results and blood pressure
is deoreased. (132)

By

measuring the lungs in a large number of hyper-

tension cases, another has found small lungs in the majority and
feels that oxygenation deficienoy is present (83).

Others agree

that the lungs are 'the key to hypertension (151).
The 6xp6'rimental work of others has shown that
oxygenation is the same in both normal and hypertensive individuals (26) am general contradictions to the role of the lungs
are strong (71), (lQ8), (168) and leave doubt in one's mind.
VII.

OTHER DISEASES p.JW TCOCIC FACTORS

Diabetes and Essential Hypertension have been
closely associated for heredity, age and obesity are common to
both (72), but; others have found no correlation at all (22). (79)
and the experimental maintainence of hyperglycemia for as long as
seven years has shown that there is no tendency for a blood
pressure increase (lOg).

'rhe two are not closely enough related
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to be clinically associated (53).
Syphilis was ascribed as causing hypertension by
Stoll in 1915 and this was

substantiated by Faught in 1916,

but recent work has shown that the relation is only casual (69),
(79), (83).
Infections as a direct cause of Essential
tension has been propounded for many years.

SOIDe

.Ely per-

state all in-

fections have an important bearing (130), (143), others stress
acute infections (74), or infections early in life (59) or l~!
grade processes that do not break down tissue vitality directly
but lower its reistance ~36).
that the typhoid group and

ma~

Bacterial filtrates have shown
strains of the streptococci

have an ephinephrin-lL1ce behavior (80).

Typhoid fever '\'Ifill give

a secondary hypertension, it has been found and a history of it
is frequently found in the pe rson with Essential hypertenSion,
one author asserts (79).

'fhen, too, hypertrophic arthritis and

pernicious anemia have been associated with Essential llypertension
(37), as have previous cardiac infections, but thSlf are only believed nmv to be secondar,y factors (79).
In over sixteen thousand cases, infections were
~ound

to be without significanoe (100) and others give no value

to the infections in idiopathic hypertension.

In the

Abori~inal

African, oral sepSis, tonsilitis, chronic arthrits and rheumatoid
conditions are very

0

anmon but hypertension is nil (45).

of the few to no remissions in the tre abment of Essential

Because
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Hypertension, another writer believes toxins are not the

caus~,

for variation in their absorption would occur on a restricted
regime. (73)
Infections in themselves are at the most secondary
to the cause of Essential Hypertension.
Coffee, tobacco and alcohol play no part in causing
hypertension (8), (79), (84), (96), (100), (142),

050).

SUMMlffiY:

1.

Hyper-hension is a symptom in many pathological
states.

-,

2.

Blo~j

pressure elevation is a physiological

process in the normal individual.
3.

Hypertension may be found as a clinical
with no known cause.

enti~r

This is essential" primary

or idiopathic hypertension.
4.

Essential Hypertension is mechanically due to
an increased peripheral resistance.

5.

Essential Hypertension is commonest after fortyfive years of age and the greatest mortality
is

6.

be~~een

sixty and sixty-eight years of age.

Primary Hyp ertension is more fatal to men and
probably more prevalent' in women.

7 • .J:'rimary hypertension has a hereditary basis and
may be a dominent characteristic.

'! -"'",,-------- ---- -
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8.

Essential Hypertension is found principally
in the Gaucasian races.

9.

Occupation and diet are insignificant etiological factors in idiopathic hypertension.

10.

Obesity is a secondary factor in idio'pathic
hypertension.

11.

The essential hypertension patient may show a
prominent psychic factor.

12.

'rhe cause of Essential Hype rtension is unknovrn.

13.

Likely primary factors in Essential hypertension
are:

Renal Pathology, the sympathetic nervous

system (more likely central), the pituitary
gland or some unknown pressor substance.

14.

The lunf!;s possibly are the mechanical causes
of Essential Hypertension..

15.

Diabetes, syphilis and infections probably
are

onl~

seconiary factors in Essential Eyper-

tension.

16.

Coffee, tobacco and alcohol play no part in
hypertens ion.

.

DISCUSSION MID CONCLUSIONS:
'rhere are

marw

schools of thought on the subject of

hypertension and very little solid ground for any of them to stand
on.
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Conolusions cannot be made with any impunity_

In

experimental work, the clinical field is forgotten J while olinioal
studies are inadequate and biased, so misinterpretation of the
findings of both is possible and only ohaos is left.
I am impressed that this field of medioine is as
close to the metaphysioal as soience can come J yet there is no
other way the.n for all the observations to be collected.

Gl ear

heads, soientific minds and clinical observations of note are
among the mass of material on this subjeot and in time Essential
hypertension will be found to either be a symptom of a number of
different pathologioal states or the oause of it will be disoovered and established as a known clinical entity.

Already there has

been a separation of some of' the causes of hypertension from the
chaff.
Hypertension, the oommonest finding in the causes
of death in Europe and i\nerica today, is a ohallenge to the medical
soience.
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